
IN IS ISSUE 


I 


Coaxial Connectors 
DigitaUto-Analog Converter 
Delay Line 
New District Offices 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (SOO) 899-8438 • fax: (516) 334-5988 




























THE GENERAL RADIO 



GENEtAl RADIO COMPANY, WEST CONCORD, MASS., U.S.A. 
Published Monthly by the General Radio Company 
VOLUME 35 • NUMBER 10 OCTOBER, 1961 


CONTENTS 

New and Improved Coaxial Connectors. ... 
New Tools for Type 874 Locking Connectors 
Analog Output from the Digital Counter..., 

A New, Narrow-Range Delay Line . 

New District Offices. 

Errata . .... 


Page 

3 

10 

11 

17 

18 
19 


The General Radio EX¬ 
PERIMENTER is mailed 
without charge each 
month to engineers, 
scientists, technicians, 
and others interested in 
electronic techniques in 
measurement. When 
sending requests for 
subscriptions and ad¬ 
dress-change notices, 
please supply the fol¬ 
lowing information: 
name, company ad¬ 
dress, type of business 
company is engaged 
in, and title or position 
of individual. 


GENERAL RADIO COMPANY 

West Concord, Massachusetts 


Tala$>hon 9 i (Concord) EMorson 9-4400; (Boiton) M/isioa 6-7400 


NEW YORK: 

SYRACUSE: 

CHICAGO: 

PHILADELPHIA: 

WASHINGTON: 

FLORIDA: 

LOS ANGELES: 


Brood Avonue at Lindon, RidgoAold. Now Jortoy 
TofepAooo — N. Y., WOrth 4-2722 
N. K WHitmy 3-3140 

Pickard Building, Eotf Molloy Rood, Syrocuto 11, 
N. Y. 

Tahphona — GLttviaw 4-9323 
6605 West North Avonvo. Oak Pork. Illinois 
TaUphone — Village 8*9400 
11S0 York Rood, Abingfon, Ponnsylvonio 
Telephone — Phila., HAncock 4-7419 
Abingfon, TUmer 7-8486 
8055 13th St., Silvor Spring. Morylond 
Telephone — JUniper 5-1088 
113 Eost Colonial Drlvo. Orlondo. Florido 
Telephone — GArdon 5-4671 
1000 North Soword St.. Los Angolos 38. Calif. 
Telephone ~ HOHywood 9-6201 


SAN FRANOSCO: 1186 Los Altos Avo., Los Alios. Calif. 

Tofephono — WHUeditf 8-8233 

CANADA: 99 Florol Parkway, Toronia 15. Ontario 

TWophone — CHerry 6-2 171 


EAST COAST: 

NEW YORK: 

MIDWEST: 

WEST COAST: 

CANADA: 


REPAIR SERVICES 

Gonorol Rodio Co.. Sorvico Dopt.. 27 Bokor Avonuo, 
Wost Concord. Moss. 

Telephone — Concord, EMorton 9*4400 
Boston, Mission 6-7400 

Gonorol Radio Co., Sorvico Dopt., Brood Avo. ot 
Lindon, RidgoBold, Now Jorsoy 
Telephone — N. Y., WOrfh 4-2722 
N. J., WHitney 3-3140 

-Gonorol Radio Co., Sorvico Dopt., 6605 West North 
Avo., Ook Pork, Illinois 
Telephone — Village 8*9400 

Gonorol Radio Co., Sorvico Dopt., 1000 North 
Soword Stroot, Los Angolos 38. Colif. 

Telephone — HOHywood 9-6201 

Boyly Enginooring, Lid., First Si., Ajax, Ontario 

Telephone — Toronto EMpire 2-3741 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800) 899-8438 • FAX: (516) 334-5988 
















NEW AND IMPROVED COAXIAL CONNECTORS 

LOWER VSWR —NEW LOCKING TYPES —LOWER LEAKAGE 


Th(* Type S7I (V)a\inl ('oniipctor* 
lia> foiiiid iii(*rcasiii>r|v wide acccplaiua* 
(•aril year since its intriKliietioii in 
ItMS. It is a unic|ne device, designed 
primarily for use in measurement sys¬ 
tems and compatible, through ii com¬ 
prehensive line of low-reflection adap¬ 
tors, with all other commonly used 
cMiaxial connectors. 

Its hermaphriKlitic feature — all con¬ 
nectors are identical and any one plugs 
directly into any other — and its ex¬ 
cellent VSWR have made it the basis of 
an extensive line of measuring instru¬ 
ments and accessories for use at fre- 
(|uencies up to about 5(HK) Me. I^ivause 
tlie original design of the connector 
contemplated its manifold applications, 
these instruments have provided out¬ 
standing performance and versiitility 
both in the eU'ctronics industry and in 
ediicat ional instit ut ions. 

'IVi the in.strument manufacturer, the 
problem of what tyjie of coaxial con¬ 
nector to supply on his pnaluct has been 
a difficult one. for dilTerent customers 
want differcMit type's of eonnectoi*s. The 
'Type S74, with its a.ssociat('d line of 
adaptom. has provided the solution for 
a growing list of instrument manufac- 
tun'rs. Xew comu'ctor and adaptor 
designs, described in this article, make 
this solution much more attractive and 
more satisfactory than ever before. 

The use of several millions of these 
connectors in a wide variety of applica¬ 
tions at fre<|uencies ranging from dc to 
several thousand megacychvs per second 

•C . S. Pnfi'iil N'o. 1»..»4S.4.'|7, 



Figure 1. (Left) Type 874 Cooxial Connector. (Right) 
Cross section of two connectors plugged together. 

lias clearly demonstrated the versiitility 
and soundiK'ss of the Ita.sie ctmeept and 
design. Not surprisingly, however, such 
widi'spread usage has also indicated 
where improved performance would 
further enhance the utility of the con¬ 
nector and has generated re(|uests fur 
additional featuro. 'Fhe improvement^ 
most frcH|uentlv re<|uestetl have centered 
in four areas. 

1. The desire for a permanent con¬ 
nect ion is obviously in conflict with the 
desire for (|uick-comiect disconnect ftvi- 
ture of the 'Pype S74. Nevertheless, 
many users have* expri'ssi^d a desire for 
a permanent locking feature‘while ‘-till 
retaining all the other de.sirable charac¬ 
teristics of the connector. 

2. Although rf leakage is of the same 
order as that found in otlier widely used 
connectors, the u,s<»fulne.ss of the con- 
necioi-s in certain critical applications 
would be increased if‘the leakage were 
reduc(*d. 

3. Although \'SWR for tlu'se connec¬ 
tors has been lower than that of most 
other basic connectors up to fret|Uencies 
of the order of 4(KM> or oOOO Me, a reduc¬ 
tion in the \'SWI4 and an evc'ii wider 
frequency range would naturally be 
welcomed, riie N'SW'R should also be 
c|o.selv reproducible, regardle.ss of how 
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mniiy limes ;i pair of conneclors is 
pillaged tojijetlier anti unijlu‘Os»‘tl. 

4. In the ori^^inal (lesij^n, some loosen- 
int' t>f iheeonneetorassemhly eonhl oeeiir 
with pr<»lon^:e(i use as a result of eoltl 
How of the* insulating support head. A 
tli*sij?n in which the secureness of the 
connector ass<»mhly does not depend 
upon the head comt)ression would pro¬ 
vide more rij^id aiul permanent me¬ 
chanical a.ssemhlies. 

.\n active and continuous develop¬ 
ment i)ro^ram in design, manufa«*turing 
techniijue. and (piality control has he<‘n 
carried on for sev(*ral years, with par¬ 
ticular emphasis on the areas mention(‘d 
ahov(*. 'rhe results of this prof^ram to 
date are detailed helow, wherein the 
new locking version of the connector is 
d(‘scrihed, as w(*ll as the improved per- 
huinance and reliahility of both the 
locking anti tlu‘ non-l(»cking versions. 
Includetl in the e.vpaiided line are also 
locking adaptors to other types i»f <*on- 
nectors. 

GENERAL IMPROVEMENTS 
Minor revisions in dinien.smns, closer 
tolerane<*s. imi)r<iv'(‘d tooling, and a 
particularly rigonms program of stati.<- 
tical (piality control have exteiah'd the 


range of satisfactory operation to about 
7(MK) Me. improvt‘d relial)ility, reducetl 
\‘S\VH variation from unit to unit, and 
inpiroved the mechanical feel and ease 
of use of tlie connector. 'I'he most .sig¬ 
nificant design change, however, pro¬ 
vides a secure metal-to-metal joint in 
th(M»uter conductor as.semhly, eliminat¬ 
ing depend(‘nce on eom])re.ssion of the 
polystyrene head wliich now .serves only 
to support the inner conductor. .\lthough 
the head is still pul under compression 
when the conn(H*tor is as.semhled. this is 
merely to ensure that the head .stays in 
place. Figure 2 .slmws this construction. 

X(‘edless to .say, one of the important 
criteria for any design change was that 
the improved connector he compatible 
electrically and mechanically with con¬ 
nectors alreaily in u.se. .Vny "rvei*: 874 
connector, regardhxss of vintage, will 
connect .satisfactorily to any other 
'rvi’i; 874 (‘onnector.* 

THE NEW LOCKING CONNECTOR 

'l*he new locking version of the Twh 
S74 ('(unplements 1 he non-locking, cptick- 


*TTh* nnl> rv'cption is lluii n ninv InrUini; <‘rimu*rf»ir will 
no! matt* wiiL u T'vi'H sTI-P I'anrl C'liiiiiri'tur tM'mii.'Si* 
its lriii« Tlli^ (yin* of •‘onfa*rtor if- n«>w rcplaiT<l 

by thr Tvi'i; sTl-Pli ami -PI, Patii?l f’onfH»rioi>. 



[ir^R CONOuefOR OF 


-METAL JOINT 0> 
TO LINE 
THROUGH ONE RETAINING RING 
IN FRONT GROOVE 


[F6uR TASS RETAINING| 

I THE INSULATOR BEAOJ 


Figure 2. Sectional view of im¬ 
proved non-locking connector. 
The bock edge of the connector 
outer conductor is drown up 
against the retaining ring when 
the coupling nut is fully tight¬ 
ened. The beveled inside sur¬ 
face of the coupling nut forces 
the split retaining ring solidly 
against the bottom of the 
groove In the outer conductor 
of the line, and thus a solid 
metal-to-metal joint is ob- 
toined between the outer con¬ 
ductors of the connector and 
line. The insuioting bead is 
held securely in place by four 
small tabs which sink into the 
insulator as the coupling nut is 
tightened. 
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Figure 3. Sectionol view of the 
new locking connector. The 
tolid mefol>to<mefal joint be* 
tween the connector and the 
line on which it it mounted it 
obtained by clamping a pair of 
retoining rings against a ridge 
between two grooves in the 
outer conductor of the line. At 
the coupling nut it tightened, 
the two rings ore forced ogoinst 
the ridge by the bock edge of 
the connector outer conductor 
and o shoulder inside the 
coupling nut. 



I NNE^fcOWDUCTOtt Of LtftE 


iouTt R CON^ctOir5 Tline 


jSPRING CONTACTS OF CONNECTOR 
INNER A N 0 OUTER CONDUCTORS 


fCONNECTOR OUTER CONDUCTOR RETEO 
[TO INSUI A TOP bead Ar^ UNE_ 

METAL-TO-METAL JOINT OF j 

CONNECTOR TO LINE 
through two retaining 
Rings in a double groove 


I 6UTT CONTACT OF COUPL I NG NUTS] 


[four tabs RETAININGi 

[THE IN SU LATO R BEAD 


CONNECTOR INNER CONOUC’tORI 
RETEO to insulator BCA^ 


: LOCKING NUT 
UNUStOlOCKING nut] 


conni'cl disrtuiiUM'l ly|H’ I»y providing ii 
rigid ronnefiinn for sfiiii-pmnaiu‘iir iii- 
stallal ions. 'l1ic.M*are now in jirfuliM’lion, 
and iIh'V ofTor tho following foainros: 

1. Pmvision for rigid nuN'Iianiral 
fonpling(at tlir user’s opt ion. conni'ftor.^ 
will male without locking). 

2. I’^iise of u.<e. 

8. lh‘t(Mition of tlie hennaphrinlitic 
feature so that any two conin‘ctors will 
matt* anti lock togetluT. 

4. (’oinpatihility with e.xisting non¬ 
locking 'rviM*: S71 connectors. 

5. Ih^tention of the tpiick-ctinnect 
disetmnect feature wlnai the ltH*king 
feature is not wanttsl. 

'I'he la.st twf) items .‘in* jiarticularly 
signihcaiit. 'Fhe ability to connetM to¬ 
gether a iiitn-locking iintl a liM-king type 
(and to us(* the lock or not 1<i u.*<e it as one 
chiMtscs) re.sulls in a coaxial ct»nnector 
system of extraortlinary flexibility and 
versitility. 

Figure 3 .<htnvs in iletail how the 
alcove rf»sulfs liave bifMi achitwctl. 'Fhe 
ettupling nut, whicli fa.stens the outer 
connector to tlie coaxial line, has been 
mndiriiHi anti a ItH'king nut atldtNl. When 
two Itwking Tyvk S74’s are phiggetl tt>- 
gether. thi‘ locking nut of eithi'i- can l)e 


scrt‘W(*d (Milo the ctiupling nut t>f tlie 
other t<» lock the (‘nnnetMit)n. 'Fhe lt>cking 
nut on thi* second connector is l)acked 
olT to a storage jitisition. W hen the two 
connecttirs are matcHl and kicked, the 
coupling nuts are butted together ami 
|)rtivitl(* a slop, eliminating the iMis'^i- 
bility of damage to the inner or outt*r 
conductor through overtightening. 

’Fhe solid metal-to-nietal joint men¬ 
tioned pn*viously is an int<‘gral and, in 
fact, esMMitial part of tin* d<*sign of the 
loi'king conm*ctor. 

'Fhe new lo(*king connect oin are avail- 
alile for use on air lines. cable.s, and 
panel.s. I^ocking cable connectors are 
available in live sizes to accommodate 
various impiilar coaxial cables. Locking 
pam*l comuH’tors an* available in both 
recessed and nonrece.ssed versions, eacli 
having four cable size?^ and one wir<‘-le;ul 
ly|H*. 

ELECTRICAL PERFORMANCE 
Standing*Wave Ratio 

^’SW1< characteri.st ics of typical 'Fyiuc 
87 l-HL Locking C’onnectors and Tyit: 
874-B CVmneetors taken from a current 
proilu(‘tion run are shown in Figure 4. 

'Fhe slight dilTerence bcMwi'cn the 
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2.0 XO 4A &C ftJO TO 1.0 
FNCQUCNCr'Cc 


Figure 4. Typical VSWR of Type 874.B and BL 
Connectors. Each curve shows the VSWR that a 
pair of connectors Introduces into a line. 


\'S\VH of the locking and non-locking 
vei'sions is the re.snlt of a de.'^ign feature 
whereby tlic connect fti-s are normally 
disengaged very .slightly when the lock¬ 
ing nut is fully tightened, theri'hy pre¬ 
venting forced hottoining, which might 
<*ause di.stortion of the connector con¬ 
tacts. 'riic N'SWK cliuracteristic plotted 
(•(trresponds to theslat istically maximum 
disengagement of the connectors. 

In ruhlition to the imttroved mechan- 
i<‘al features of the locking connector, the 
rf leakage has been greatly reduced, 
owing to the additional shieldiifg pro¬ 
vided by the cou])ling and locking nuts. 
The leakage from tyj)ical sets of the 
'I'yi’K 874-UL Lo<*king C’onnectors is 
shown as a function of frequency in 
Figure 5. 'Fhe leakage characteri.^^tics 
of the non-locking Tvei*: S74 (Vmnector 


and Types HNC’ and N connectors are 
shown for comparison. An improvement ^ 
of approximately 50 db over the non¬ 
locking version is .shown. 

For these measurements, the con¬ 
nectors tested were in.serted in a coaxial 
line, which was terminated in 50 ohm.s. 

This line was in turn made the center 
conductin’ of a largtn*, terminated, 50- 
ohm coaxial line, and the power leaking 
into the larger line was mejisured. The* 
db values indicated in Figure 5 are the 
ratios of the p<»wer input to th(‘ internal 
coaxial line to the leakage |)ower al)- 
sorbed in the termination of th(‘ larger 
line. 

NEW AND IMPROVED ADAPTORS 

Obviou.sly, the Typk 874 Adaptors 
were designed to adapt Type 874 Con¬ 
nect m’s to other coaxial connectors, but 
e((ually important is their ability to 
interconnect dilTerent types of military 
connectors without introducing major ^ 
reflections (see Figure (>). The more 
types of conne(‘toi*s involvinj, the more 
attractive are the Type 874 .Adaptors. 

.Vs an illustration, .suppose that the 
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Figur* 6. Typ* 874>QCP and -ONJA Adoptort 
plugged together. This ottembly will connect a 
Type C jock to o Type N plug. 


o<|ui|)iiii‘iit ill .‘I lalxiratfiry roiitaincHl ihv 
Types HXC\ C\ IIN. \:i\ X. and IWV 
pluKs and jacks. Tlio nninhor of diret'l 
adaptors noedetl to interconnect any 
connector with any otlier ty|H» is (»(), 
while tally 12 Typk S74 Adaptors will 
do the sjiine job (aiul |HTiiiit eonneetion 
to Tvi'K 871 C’taiiHTttas as well). Xot 
only is there an econttiny in adapt<a*s, 
lait, since many of the needed (U) direct 
adaptors do not exist, a pair of inter- 
metiiate Typi*: 874 Adaptors often eoni- 
pri.st*s the most dinxM means available. 

Tht‘ tHTfttrmanee of standanl iitai- 
lockinj? adaptftrs has been improved by 
ml(‘sijj;n that incorporates the ba.sic 
connector improvements already dis- 
cus.se<l. In addititai, most adaptors have 
lieeii shorteneil. and at the same time 
the iH'rforinanee of the “military’* end 
of the connector has Ihh'Ii improvetl. In 


most Citst^s, the \’S\VR of an adaptor 
with iUs two connectors is as low as, or 
lower than, that of the corre.sponding 
standard military connector (see Fig. 7). 

A new, shortened adaptor is identifitHl 
by a final A in the type number. Kij^ht 
such adaptors are presently available to 
ronne<*t Typk 874 C’oiinectors to Typ<‘s 
BXC. HX. and LC‘ i>hijis and jacks, and 
Types (' and X pings. 

b)nger life and more reliable per¬ 
formance will be obtainc*<i from all new 
Typk 874 Adaptors than from the 
standard military coiiiUM'tors to which 
they mate, In'canse hardeneil iKTyllium 
copper (or, in .some types, phosphor 
bronze) is used in the plug contacts 
instead of brass. 

NEW LOCKING ADAPTORS 

the long list of available Type 874 
Adaptors have been addiH^l .several popu¬ 
lar types incorporating the new locking 
coniKH'tor. The locking feature is now 
available in six of the more pofiular 
adaptors. Each of the.se adaptors con¬ 
tains liH'king 'I'ypk 874 C'onnei'tor and a 
Tyi)e BXC', (*, X, SC’, TXC; or ITIF 
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Figure 8. A recessed panel connector. Type 874*PRL (shown of leH), is converted to other connector types 
by the addition of adaptors, as shown in the photographs above and in those at the foot of the page. 


jack, 'riiiis an iiisiniincnt efuiippoii with 
'I'yi'mS?! Lockiiij' Panel ('oiincclnrs can 
he cpiickly ennverted to any of these 
military conia'ctor systems by means of 
rijrid. s(*mi-perman(*nl adaptors as shown 
in KiL!:nre S. 

1'he tniick-conversion capaltility offers 
i<» the inslniment mamifacturer a basic 
panel connector that can be (piickly 
adapted to mc'ct indiviiliml customer 
specifications for various coaxial C(Ui- 
n(‘ctors. Kurtii(‘rmore. the user of an 
instnnneiit e(|uipp(‘d with the locking 
panel <-onnector can reatlily change from 
one type of <M»nnector to another. If the 
instrument is (><|uipped with the new 
recessed locking panel connectors, the 
conversion is especially neat, for the 
locking adaptors extend only about an 
inch in front of the panel. 

Lo<*kingconne<-toi*sare presently being 
used on the panels of several new (iR 
instruments so that conversion to Type 
X. C, nsc, S(\ 'rxc\ or rilF con- 
nci'tois can be made merely by locking 
th(* desired adaptor firmly in place. The 
use* of locking panel connectors will 
gradually be (^xteiukaJ to mo.st instru¬ 


ments in the (IR line. Most com¬ 
ponents (tees, lines, attenuators, pads, 
etc.) have been, or will be, modifu'd to 
permit the usl» of either locking or non¬ 
locking connectors. 

The older Type 874 C'onnectors on 
the.se latter components cannot be 
directly replaced with the locking type, 
since an additional groove is re(iuired 
and the groove po.sition is different. 
Components with non-locking con¬ 
nectors having the new construction 
can be identified by an unused gr<M)vc 
in the outer conductor which appeal’s 
directly behind (he coupling nut. 

Increased acceptance of the Type S74 
Connector has already resulted from the 
increased versatility and the improve¬ 
ment in performance. This connector is 
well on the way to the same universal 
aiuieptance that has been accorded the 
banana plug, first introduced in the 
I’nited States by (leneral Radio in l‘.)24. 
'rhe development program which pro¬ 
duced these design changes is continuing 
with em])hasis on improvement of the 
cable connectors and on further reduc¬ 
tions of WSWR. 
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CONNECTORS 



Typr 

Fit» 

CWr H'orri 

iVirr • 

BaBic 

874.B 

50-ijhni BiicHl \\r Lint* 

t'M.AXHRIlXiK 

)1.60 

('oiiM*M‘lon< 
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50H)hm HiKifl .Vir Litic(liN*kinR) 

r<lA.XVI*II*IT 
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<‘OAX('ABLKK 

2.30 
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RC;-8 1* Cahlf 

rii\X<*<»KI»KK 

2.30 
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874-.V3. iic-ai f, itc-w r. 
Kr,-.58 t:, UC:-5«.\ f (•«hl<-s 

OIAXrA\l\lKK 

2.30 


n iAXr'Al.t.KK 

2.30 


874.C69 

ik;-o« r, v CnhUv 





(lintK'oiiHtuiit imiMtlnnrto 

4‘OAX('AMM>K 

2.30 


874.Cl 

874-A2Calilf 

<tiAXYRoMI\ 

3.50 


874.CL8 

|{(:-8 f Ctii.ic 

<M»AXI’ARR4iT 

3.50 

Czihic 

874.C19 

UG-y i\ r cuiiifs 

roAXYJI \<'n 

3.50 

('oitturton* 

874.CLS8 

874-A3, KG-2y T. B(;-55 1*, 



—l4M‘kifiK 

874.CL62 

Il(i-58 1*, IKi-o8A 1’ ( al)K*s 
U(;-5y r, i{(;-<>2 i* ( 

t<»AXV.-*NlfK 

3.50 



(rifinroiiHtaiit imiNNlniin*) 

tOAXYSWIKT 

3.50 


874.PB 

874-A2 (Vil.lc 

(MIAXAm.KR 

3.20 


874.PB8 

uc;-8 r, B(;-y r. 



I’niifl 


lUMifi r cMtic-s* 

tllAXBATIIKR 

3.20 

( oiiiii*rtorp 

874.PB58 

874-A3, IRUVs 1, 



—Kianictti 

874.PB62 

H(;-S8 r, ik;-58a r ('ni»ic« 
iiG-oy V, B(i^2 r ( ziitic-* 

tHJAXABATKR 

3.20 



(noiicoiiMlant 

coaxbakkkh 

3.20 


874.PI 

874-,\2 Cnlilf 

rnAXYtlXi’ll 

3.75 


874.PL8 

B(;-8 r, Hii-y r. 



Paiu»l 

('ollMiM'torH 
— I.(K*kiiiK 


UG-lirt r C'al>K•^ 

n»AXYVIRK4> 

3.75 

874.PLS8 

874-.A3, I<(;-2<» V, 1*. 

MiUiH V, B(;-58A r 

('i»AXTIIRr.S|| 

3.75 

874.PL62 

U( ;.5y ir. B( ;-r >2 r 





(nonroriKtzint imiMHltinrr > 

tMiAXTiH'CAN 

3.75 


874.PIT 

Wiro 

itiAXBii.ijn- 

3.75 


874.PRL 

874-A2 (’rtl)Io 

4*<»AXY4aM I.SK 

4.00 


874.PRL8 

H(;-8 1’, U(i-y r, 



Paiirl 


lUi-llfi rrablcH 

riiAXt'd.MNiR 

4.00 

C’oniiivt«r>« 
—lAN'kiiitf, 

874.PRLS8 

874-A3. iu;.2y r. r. 

H(;-58 r, lUi-o8A {' (uMih. 
Uf Uiy r, i{(;-62 r cniiii- 

ftlAXt'IRLKW 

4.00 


874.PRL62 





(nonronNtant imiNHlanrt* i 

tMIAXAVtH’KT 

4.00 


874.PRLT 

NN’irr I.i'ail 

f«>AX\|KRU.N 

4.00 


Srr h'm. i 






*F<>r •ittaniilim of t to 99: prieoM for lanc«r •lu intitirik on roiuMt. 



1 ** 

MY TtMCRNlU-* 

TYPE 874-P8 


camtctm * mto holes 


aiRS 


COMHECTOM 
MTOMOLC \ 


l_l: s 


AHY THtCXNeU 

TYPE 874-PB 



TYPE 874-PRL 


PIKM-r or PANEL BACK Of PANEL 


Figur* 9. Mounting dimensions for Type 174 Panel Connectors. 
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ADAPTORS 



Ti/pf* 

Connrrtii Type S74 to .. . 

(’of/c ir«n/ 

/ViVr 


TO TYPE 

874.QBJA 

HSC Plug 

r<).AXBt>t;(;KR 

$4.75 


BNC 

874.0BJL 

liNC Plug (locking 874) 

Ctl.AXt A.SIIKW 

5.75 

874-QBPA 

b.NC Jack 

ro.\XBI NXER 

5.25 

TO TYPE 

874.QCJA 

(' Plug 

rtiAXCt KJUER 

5.50 


c 

874.QCJL 
874.QCP 

C’ Plug (ltM-kingH74) 

C’ Jack 

t'l MXVPECAN 

ftlAXtM FKER 

6.50 

6.25 

TO TYPE 

874.QHJA 

UN Plug 

fttAXIIAUSER 

6.00 


HN 

874.QHPA 

UN Jack 

CttAXIIANT.ER 

7.50 


TO TYPE 

874.QUA 

IX’ Plug 

I’OAXI.nTKR 

12.00 


LC 

874.QLPA 

IX'Jack 

CtiAXI.i UOER 

20.00 

ll'’' -v 

> * '* V J 

TO TYPE 

874.QLTJ 

LT Plug 

tt»AXI..\r,(;ER 

20.00 

LT 

874.OLTP 

LT Jack 

t'OAXUlBBKR 

25.00 


TO TYPE 

874.QNJA 

N Phig 

COAXNAUUER 

5.00 

N 

874.QNJL 

N Plug (locking 874) 

coaxwai.nitt 

6.00 

874.QNP 

N Jack 

etIAXNI TTER 

5.00 


TO TYPE 

874.QSCJ 

B74.QSCJL 

S('* Plug (Suiulia) 

Sr Plug fSantlia) 

COAXetKSTER 

9.00 

SC 


(ItH’king 874) 

<*<).\XAI.Mt>.\n 

10.00 



874.QSCP 

St’ Jack (Santlia) 

CtlAXt’ASHER 

9.00 

TO TYPE 

874.0TNJ 

rN(’ Pltig (Santlia) 

COAXTl WER 

6.50 


874.QTNJL 

TNC Plug (Santlia) 



TNC 


(lot'king 874) 

Ct)AXYIIA7.KE 

7.50 


874.QTNP 

TNC Jack (Santlia) 

niAXTI sKKR 

6.50 


TO TYPE 

UHF 

874.QUJ 

Clip Plug 

CtlAXVr.MlER 

5.00 

874.QUJL 

FI IF Pltig (Itx'king 874) 

ftt.VXYBEECH 

6.00 

874.QUP 

FI IF Jack 

rt lAXIMIM’ER 

5.00 


TO TYPE 

274 

874.02 

274 Pltig tir Jack 

t’OAXTII'PER 

5.50 


874.09 

1)38 Miiitling Po-sl.s 

t’OAXIMtSTER 

6.00 


874.QN6 

274-N() Palcli Coni 

t’tlAXCHttsER 

3.75 



874.QUIA 

T^in. "lOU FI IF Itigitl Line. 




TO 


HC,-lo5 F (KL\ TIM34) 

niVXYl MBKR 

35.00 


UHF 

874.QU2 

1 ^^in. SOU FI IF Itigitl Lino, 






ltc;-ir>3 F (KIA Tlt.134) 

ftlAXYIslIER 

80.00 

RIGID 

874.QU3A 

3^^111. oOU I^IIF Itigitl Line, 



LINE 


lt(;-I54 F (i:i \-TItI34) 

t•tlAXYf'I.TR^ 

135.00 


*In adjiiilur tyiK* ntiitilM'rv. a J indiinttv tliut tin* adaptur ron/«itn« a jack nn«J u 

1 Tvei: S74 Connector: a 1* indi- 

t'uicH that the adaptor nmlntna a ftltiit an«l a Tvra S74 Ponncrtor. For example, a Tvei: S74-(^ri’ .\dnpiur 
e«intnitu» a I’llF |iltix and a Tret S74 4V»nnertor. and will therefciit* adapt o Ttpk S74 to a I’HF jack. 


NEW TOOLS FOR 

TYPE 874 LOCKING CONNECTORS 


Tlnw tools have been addc'd to the 
rYPE 874-T()K Tool Kit to help in the 
installation of locking connectors on air 
lines and other components. In siwh 
instjdlation.s, it may not l>e possible tp 


slide back the coupling nut (see Figure 
3 in preceding article) enough to expose 
the retaining-ring grooves because of 
changes in diameter of the outer conduc¬ 
tor or various other obst met ions; setting 
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Figure 1. Type 874-TOK Tool Kit contisting of 
(left) on outer-conductor wrench ond on inner- 
conductor wrench, (right, top) a coupling-nut 
wrench, ond (right, bottom) ring instollotion tools. 

the rings into the gnKtves can then he 
tlifhcult, especially inasmuch as the rear 
ring must pass over th(‘ front groove on 
the way to its position. 'I’he three new 
tools make installation of the retaining 
rings a .simple matter whether grcMtves 

_ 

874-TOK Tool Kit. . 


are exposed or not. 'riie ring is first 
placed on tnie of two cylindrical litaders, 
de|)endiiig on which grtMtve it is d(*stin(Hl 
for. The loadt^r is then plai'nl over the 
outer (*on<luc(or and tin* third tool, a 
cylindrical pusher, is placed over tin* 
loadfM* and ii.sed to pu.sh the ring otT tlu^ 
loader and into place in the groove. 

'I'he (Mlier tools in the rviu-: S7 l-'I't )lv 
To 4)I Kit, de.M’rilK'<i in the May, liMiO 
Ex/Hrimruitr, are an inner-coiidu«‘lor 
wrench to h<»ld an<l install the insulating 
hciid iind the inner coniurtors, and an 
outer-conductor wrench and a coupling- 
nut wreiH'h to install the outer conn<*clor 
ami to tighten ilu* coupling nut. 

('ntlf Wont I*nrt 

. ciiAXKrrrKN $20.00 


ANALOG OUTPUT 
FROM THE DIGITAL COUNTER 


Digital counters offer high precision 
and accuracy combined with a <l(*gre(* of 
operating l•onvenience for visual readout 
that is not ea.sily (»htained by other 
means. In many application.s, however, 
it is desirable to have permanent re<*ords. 
Digital printers are u.sefid for this 
purpo.si^ when individual point-by-|3<iint 
ineasurement.s aiv made, but, when the 
data vary continuously, the printed in¬ 
formation must be evaluated line by 


line. I nle.ss automath* etpiipimMit can 
be uscmI, this pro<*ess is U‘dious and slow. 

For instance, if the freiiuency <»f a 
cpiartz-crystal o.s<*illator as a function of 
temperature is to Ik? (h*t(M’mim*d, a 
direct analog plot of fr<‘<|uem*y versus 
temperature is usually want(‘d. Figure 
2 .shows this information in lN»th forms; 
the analog curve ami the priiitf^l <lata. 
'J'hc curve takes only seconds to (*val- 
uate, wliih* little can be deduced from 





(wnctoM 

nax on.—*Tgi 

, 

1 

_ 

• 

^ MHi 

Q ^ 

® • 

A ^ 

£• 

,- % 

0* ' 




Figure 1. Panel view of the Type 1134-A Digitol-to-Anolog Converter. 
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tiu* printed fi>jnres without manual plot- 
tint^. In adtlition, the temperature values 
correspondinj^ to individual printed lines 
are easily available in analoj? form 
(from a thermoeouple; while conversion 
into digital form (to print along with the 
other data) is both cumbersome and 
co>tly. 

Although no analog output can be 
ac<‘urate to li (»r more places, the analog 
accuracy is ipiile ade<iuate for incn*- 
mental measurcanents. Operating from a 
<ligital counter, the analog system can 
always be used to interpolate. If the 
(‘ounter displays 8 figures, the analog 
output can be made* to repn‘sent any 
two or three of the 8. 

The crystal o.scillator fre(|uency in 
Figure 2 varies only hy a few parts per 
million over the temperature range. The 
full-scale sensitivity is 20 ppm and with 
0.IS incremental accuracy, 2 .\ 1()~* 
can be observed. Note that the digital 
r(‘cord does not provid<‘ higher accuracy 
or n*solution; the first five figures 


main constant and can be taken as “a 
priori” knowledge. 'Fhere really is no 
need to record them more than once, 
which can be done manually. Tsually, 
the increments are the only information 
of interest. 

Wh(‘re the information varies rapidly, 
mechanical printers are not able to fol¬ 
low the changes. Most are limilc‘d to less 
than to lines per second. The co.st of 
higher speed printers is prohibitive for 
most a])plicalions. The analog recorder, 
on th(‘ other hand, can plot curves with 
nnich higher speed. Digital-to-analog 
conversi«)n can be very fast anil re- 
cordei-s with better than 1-kc bandwidth 
are available. Thus, information can be 
recorded much faster than with a me¬ 
chanical printer. A typical e.xampli* is 
the measurement of short-term stability 
of oscillators. Samples as short as .01 
and .(M)l .second are of interest and tin* 
information is (‘oll(‘cted at a rate ai)- 
pn »ach i ng 1 (K) or 1 (KK) sum pies per seci ind. 
Figure 3 shows tlie short-term stability 


499fl 429T 
4994 429B 
49904293 
4990 429 1 


Figure 2. Frequency-vs-temperalure characteristic of 5-Mc crystal. 
Full scale for analog curve was 100 cps, each minor division 1 cps. 
Only the significant part of the analog record (from 4998420.0 to 
4998460.0) is reproduced here. Gate time was 10 seconds. The 
digital record shown corresponds to the marked section of the curve 
between 43.3 C ond 56.5*^C. 



4900 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 

4990 


420 4 
4202 
4279 
4277 
4276 
4273 

4272 

4270 

42*7 

4260 

4263 
4262 
4260 
4260 
4267 
4206 

4264 
4283 
4262 
4260 
4249 
4240 

IfJi 

42 44 
4244 
4243 
4242 
4242 
4 24 1 
424 1 
4240 
4239 
4239 
4239 
4230 
4230 
4230 
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Figure 3. High*speed record of fhe short-term stobility of two GR Type 1113-A Stondord-Frequency 
Oscillators. The 5-Mc outputs ore multiplied to 1 Gc each, and the frequency is adjusted for a 105-cycie 
beat, whose period is recorded. Sampling rate is about 100 samples per second with on averoging time 
of about 0.01 second. Over-oil bandwidth of the measuring system was over 120 cps. 


for .01-Second .^^iiniplos of a pair of (IH 
Tvi»k lll.S-.V ()si*illalors. Tlio iiiforina- 
lioii is collectt‘(l at the rate of 100 
samples per second, far heyond (he speed 
of mechanical printers. 

I'ntil recently a tligital printer was 
iHMH'ssary for mechanical conversion of 
dij^ital input to analog; output, l>ut the 
introduc'tion of dijrital <*ounters with 
storage facilities’ has nuule possible the 
u.‘<e of el(*ctronic conversion. 'Phis has 
n*duc(Hi the cost of analog reconling 
well below that of digital printing. 

In conventional counters tin* result 
of the measurement is displayed inter¬ 
mittently. Wliile the c*(ainter is a<'cu- 
mulating information, the decad(‘ states 
vary continuously, ami informati<»n to 
be printed or plotl<‘d is available only 
(luring each display tiim*. ^Some .scheme 
might l>e used to di.sconnc‘ct the n‘corder 
during counting time, but tlaMi the i*e- 
c«»rder would return to zero each time.) 
Figure 4 .shows the analog output ob- 
taim'd from convc'iitional decades. A 
fr(*c|uency of about !415 cps is (‘ounted for 
10 sei'onds and displayed for 5 soconds. 
The analog output is derived from the 


a. W. Frank nn.l II. T. MrAli^r, **A Frp<iM»'ncy Counter 
«lth a Men»*r> anil with nuilt-ln RHiahiHlv.*' Gmemt 
/frulin Expf^riwrnlrr, a.». .’i. May, Khtl. 


last thive digits of the counter. 'Fhe zero 
ttii the n'corder corn*s|MHids to MOO cps. 
the full scab' to 100 cps. Note that the 
analog output during the (*oun(ing time 
varies from Z(T(» to full scale .several 
time's. Fsiible information is plotted 
during display time only. 

Storage counters, on the* other hand, 
have completely si'parated storage* de'c- 
adt*s. At the end of «*ach counting 
interval the data are transferriMl from 


Figure 4. Analog output from 3 conventional 
decades. Usable information it available during 
display time only. Gate time was 10 seconds. 
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«O0cp» T“ 


! -■ - n _i 

,-^- 1 


r —f-f~ 


1 COUNT 1 

COUNT 

i COUNT 1 j 

‘ -i i 1 i - , ! 1 


RESET AND TRANSFER 


Figure 5. Analog output from 3 storage decades. 
The output is the result of the previous count. 


wore made higher or the paper .slowed 
down. 

These advantages have he(‘n realized 
in the (IK Tyi’e 113()-.\ Digital Time 
and Fre(|n(*nev Meter, and the Tvi*e 
1131-.\ I )igital-to-.\nalog C’onverter lia.s 
l)(‘en designed as a companion instru¬ 
ment. This converter can he used with 
other digital iMpiipment if propta* input 
logic voltage* levels and w(‘ighting are 
available (.<(*(• s])ecitications). The im¬ 
portant features of this in.strument are 
its accuracy and stability of 0.1 and 
its high conversion .speed of over 1 kc. 
It can be us(‘d to full advantage either 
wit It jirecision r(‘conle]-s or plotters 
e)f 0.1 accuracy or with high-sp(‘(*d 
recorders to lieyond 1 kc. 


tin* reuniting ilc<*adcs into storage. The 
eeninting decade's imniceliate'ly n^smne 
tMiunting, and at the* e*nel of the* ne*\t 
iMiunting inte*rval the lu'W elata an* 
tran.sfe‘rri*el again. 'Hie* infeirnialie>n in 
the* siorage* ele*e*aele*s change-s e>nly at the 
t ransfer t inic (at t he* e*nel of e*ae‘h e‘ount ing 
lnte*rval) anel only if the* result e»f the last 
count is elilTcn*nt fnini t he* pre*e*e*eiing one. 
Analeig out put oblaine*el from the*ste)rage 
ele*caeles will always repre'sent the result 
e)f the* pre*vie)us e*ount anel vary emiy 
when the* input to the* l•ounte‘r e*hang(*s. 
'This re*sulls in a faithful re*proeluctiem 
of the* input elata. If the* same* me'asure*- 
ment as in I'igure* I is maele* using a 
storage* e*ounte*r, the* analog eiulput is a 
straight line as lemg as the* input stays 
cemstant. In Figure* T) the* input fre- 
e|Ue*ney is varie*el. 'I'he* analeig emtput 
feilleiws the variatieins eif input elata. In 
l'’igure*.s 1 and 5 the* .s‘impling rate is 
abeiiit I sam])le eve*ry 10 se*e'einel.s. This 
leiw siimple* rate re*sults in the* ste*ps 
.sheiwn in the* graphs. .V smeiolh curve 
we)ulel re*.sult if e'ithe*!* the* .sampling rate 


CIRCUIT DESCRIPTION 

The input signals are obtained fre)m 
the* feiur steirage* el('e*ailes tif the cemnt<*r. 

eligit-.selee'tor switch pe*rmits .selectiein 
eif the* first thrc'c, eir the last three, eir the* 
last twei eligils tei be r(*e*orele*el. If three 
digits are r(*corele*el, the output ine-re*- 
mentsare* 0. F7 each. Feir tweieligits, the 
increm<*nts are 1% each, 'riu* e>ut])ut is 
eithe*r 1 ma feir galvanometer ree*orelers, 
or 100 mv feir potentiomete*!* re*e*order.s. 

Principles of Operation 

Figure ti is a simplified se*hematic 
diagram eif the convert(*r. Twelve input 
lin(*s (4 tor ea(‘h decade) cemnee*t the 
e*le*e*treinie* switches S,-Si 2 tei the fhp-fleips 
in the cemnter’s .storage elecaeles. The 
nominal input voltages tire -f 05 v for a 
binary 1 anel -f bS5 v for a binary 0. 
Feir a d(*e*aele in .state 0 (decimal) all 
four flip-Hops are in binary state 1 
(-f 05) and for ei(*cimal 0 all flip-flops an* 
in binary state 0 (-|-I85). Each of the 
elee'treinic switches, Si-Sjs, ceinnects the 
a.s.sociate'el output resist eir (weighting re- 
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sistfir) to 0 for a + l85-v input (lunary 0) 
and to a very stable voltaji;e, K, for 
-|-t»5-v input (binary 1). 

Assnnu* that the recorder has zero 
inip<*dan(*e and a 1-nui bdl-seale st*nsi- 
tivity and that the voltaj^e K is —.SO v. 
When S 1 -S 12 are in the “on” iM)sition, the 
output is made up of the followiii]^ 
currents: 


S, 

s. 

100 fxa 

200 tta 

l(H)'.>i (Iccmlo 

s., 

100 MO 

Tolal — 000 Mil 

S 4 

2(H) Mn 


Sfc 

10 


Sfl 

20 HU 

lO’s decade 

S 7 

40 Mil 

Total — 00 fjLii 

Sh 

20 Mil 


So 

1 ga 


s,„ 

2 Aia 

I’s d(*cade 

Sii 

4 fill 

'I'otal — 0 fxi\ 

Si: 

2 



'ria* sum «>f all branch currents is 090 


If the iniiHHlance of the rec<»itler is not 
small <*oinpared with the imptHlance of 
tliis resistive n(‘twork, then the voltage 
1C can l>e increased beyond —.30 v to 


allow for the voltage drop across the 
nM’order. For a ItMNbohin riH-oriler, I! 
would Im* —31 V to pnahu'e the pro|M‘r 
full-scale reading. Sima* the «‘ounter can 
be set to 000, calibration is siin])le, and 
th(‘ recorder iinpedaii(‘e n(‘(‘d not Ih‘ 
known. 

To operate a lOO-inillivolt potentiom¬ 
eter recorder, an internal 100-ohin n*- 
sistor is .switched across the* output ter¬ 
minal. 

Standardizers (Electronic Switches) 

Figure 7 is a d(‘tail(‘d schematic of one 
of the electronic switches. For -f- 
input (binary 0) C^i is turned ofT, (}•_. Ison. 
The current thnaigh (^v woulil cause 
point A to be positive*, but tln‘ (‘lamping 
diode ('H2 (‘ondu(*ts and holds point A 
at a few ti'iiths of a volt |)ositive with 
respect to 0, siey -hO.o v. For -Fbo-v in¬ 
put (binary I) (^i Is on. is olT, and 
point A is clamp(Kl to vedtage IC by C'KI. 
Again, the forward drop acro.ss C'Hl 
causes about 0..5-V olTset fnan 1C. A.ssume 
that 1C is —20 v. 'rheii A will Ik* (*ither 
-fO.5 V or — 20.7) v. 'I'liis .30-v swing is 
recjuiiTd for full output into z(*ro lotid 
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Figure 9. Capacitonce>v$«temperoture of a capacitor with high dielecfric constant. The data 
were obtained by meoturing the period of on RC otcillofor. 


inipfMlaiici*. 'I'o h(» able to Kroinul one 
sidt'of the r(*enr(ler and to prevent eur- 
iT*nt from fltiwinji; ihroiiKh it with the 
4-t).ov lit A. an otTset voltaiJe is con- 
neeliMl in series with the ontpnt ferininals 
(s(H* Fi^^nre S). 'fhe etnnmon or low-po- 
tcMitial side of the eirenit (0) is not 
txrouiuhKi to the chassis, hut is at at)()Ul 

— 0.') V. Iiecaus<» tlie fonvard drop of the 
ditMies varies aliout 2 niv |K'r ®(\ tem- 
peniture control was nect^ssary. .Ml 
criticjil elements are housed in a con¬ 
stant temperatiire oven. 

Power Supply 

There are four r(‘nulateil voltaijes of 

— 55 V, -|-1S V, H-12 valid an adjustahle 
supply of —2h to —35 V. The latter (for 
th(‘ standardizer (damp voltaj^e F) di¬ 
rectly affects the stahility and accurjicy 
of the instruiiKMit, and, hiaice, critical 
components are tempiaature (‘ontroll(‘d. 


'Fhe stahility of this supply is h(‘tter 
than ().()5^c' load, and temp(‘ra- 

ture changes. 'nMiiperaturc* compensa¬ 
tion reduces the warm-up drift to less 
than 0.5% j^o that in many appliiations 
no warm-up interval is re(|uir(Ml. 'Fhe full 
0.1% stahility is ohtained afl('r about 30 
minute.s. 

Applications 

Fit?ures 2. 3. and 0 illustraK* a few 
of the many us(\s of the di^ital-to-analou: 
converter. In ail of tlmse, it is an im¬ 
portant advantage to have th(‘ data in 
the form of a continuous curve, ratlrnr 
than a printiHl digital r('(‘ord that must 
he analyz(*d in detail before it can he 
inlerpret(*d. 'Fhe additional advantage 
of higli-spe(Mi plotting is an im|>ortant 
om* for many appli(‘ations. 

II. r. SritATKMKYKn 


SPECIFICATIONS 


Oota Input: IK’D, uci|{litf<| 1-2—4-2 or 1-2-2—4. 
Hiiiar>' “1” -t-lK) v max. Binary "O” -f lot) v 
mill. Source imiHslancc 500 kiloliiiiH, max. 
Input im|M‘(lancc I .Mif. C’an Ik* driven from 
CiciuTal Hailio Tyi'K 1I30-.\ Dixitnl Time and 
Krcc|ueiiev Meter or Typk 1131-1*1 Storage 
I’liits. Digit .'•eliH'liir Kwiteh Helect.s any ad¬ 
jacent 3, or the last 2. of -4-<le«*ad«‘ input. 


Output: I nni ivith 30-kilohni source imiMsIaiiee 
or 100 rnv aen».sK 1(K) ohm.s. Positive sale 
groundiMl. 

Laod: 2(X)0 ohms maximum for 1 ma. 2(K)0 
ohms minimum, for HK) mv. 

Linearity: d:.05' of full scale. 
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Stability: ±.02% for ±l5r-< ±.03^; for 

axiiliii'iit from 0 -.t0(’. 

Warm>Up Drift: thuti .5% uf full <4’:ilr. 

Tlu-riiial (iiiiilihriiim «fl<*r 30 miiiui<'»4. 

Power: l(K) to (or 200 to 2tK)l voll.s 50 to 
l(K) i pK 30 >vntt^< tnuxitniiin. 

Acceskoriet Supplied; I’owrr (’onl, spurt' fust's, 


t’abli* to fofimi't to Tyi'K n30-.\ Digital Tiruf 
aiitl FretiUfUfy Meter. 

Tronsistor Complement: (hie 2Nt374, two cnt’li 
2.\ll^, 2NI377. fourtwn 2\520.\, ami 

twelve 2M373. 

Dimentiont: Width 10, height 3'2, denth I3<>_i 
iiiehes ( ISo by 85 by 345 mm), overfall. 

Net Weight: 10% |K»Umls (7.4 kg). 


^'uv* I _ _ _ 

1134*AM Digitol'To'Anolog Converter (Bench Model) 

1134-AR lOigltol-To-Anolog Converter (Rock Mount) . 


('ihU- Wont 1 


MOTTO 

MIN’OK 


t*rirr 


$S95.00 

595.00 


A NEW, NARROW-RANGE DELAY LINE 


I yUSSU^iSiL 

Figure 1. View of the Figure 2. Mounting 
Delay Line. Dimentiont. 

Their ha.sarisen nreiitlyan important 
gnu Ip of applications fnr variable delay 
lines with .short delay ranges. ITest* arc 
used as radio-fretjneney phas<* shifters, 
nsually as triininers for phase adjust¬ 
ment. ’riiey have applications in radar, 
in computers, anti in other pulse-operated 
e(|uipment. 

The TvrK 301-^sl04 Variable Delay 
lane, shown in Figure 1. has Ix'en d('- 
signed for the.se applications. It is a .small 
di.stribiited-winding unit with a sliding 
tap ftir the adju.stmenl of the delay. The 
winding is on a standard ptilentiometer 
base, whose dimensions are given in 
Figure 2. Precious metal wire is used in 
the winding to ensure reliable contact. 
( apa«*itive coupling IndwetMi the temii- 
nals i> minimiztHj by shielding. 

'Hie pulse response of this delay line 
is dawMi in the oscillogram (Figure 3) 
which is taken from the sitihmi of a 
Lumair4in 112 (Iscillo.scope. The .sweep 


.speed is 5 nanosL'coiuls per centimeter. 
'Die photograph shows two sweeps, the 
first with the delay line set for minimum 
delay, and the second with the line .set 
for maximum delay. Delay, ri.se time, 
ba,seline ripple, and pulse distortion can 
be measured from the phologmph. .\t- 
tenuation Is low becau.se of the short 
delay range and may dilTer .slightly 
between units. 

APPLICATIONS 

Delay lines of this type are very u.seful 
in the various correlation technic pies for 
improving signal-to-noise ratios in nidar 
and .space-probe communication links. 
Other applications include plia.se trim¬ 
ming for multiple-unit .steerable-array 
(MrSA) antennas in the i-f I'hannelsand 
similar antenna phas<> trimming in the 
i-f amplifier systems of monopulse 
radars. 


1 

1 

rH!' 1 

: / : 

■ ' 




Figur* 3. f ulte rotpont* of Delay line. 
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Tlicre luv many pulst* applications for 
thcsi* narro\v-raiiti(‘ delay lines. A c*oni- 
inon one is I In* us<» iis a patch-cable delay 
(M|naliz(M’ in a digital computer using 
shorl, fasl-rise pulses. Others include 
the ailjustinent of delay in coincidence 
circuits of nuch»ar counters and the 
Innuuiug of pulse coincidence in coin- 
put<*r cinMiils. 'riien* are applications in 


pulse-forming networks, and as sub¬ 
stitutes for coaxial cable-s in various 
short-rise-time delay networks. One 
advantage of the wire-wound type of 
delay network as compared to coaxial 
cables is that one can adjtist the delay 
both ways from a median setting, a 
process that is obviously (juite difficult 
with cables. 

— F. I). I.KWIS 


SPECIFICATIONS 


Delay Range: 0 (approx) lo 25 nanosprorids 
(± 10 %). 

Resolution: (I.Oti ii.st'C. 

Characteristic Impedance: 200 uhius i20%, 

Pulse Rise Time: 2.1 iuinos(H*oiid.s (approx) at 
tnaxiintiiii driay. 

DC Resistance: 5.5 ohiilS ( ±20'^ ). 


Voltage Rating: 1500 volts, poak, Nviilding to 
ground. 

Dimensions: (llihly diameter) 1*^' hy 2 by 
(thieknc.'s.s, exelu.sive of shaft) 15 Hi iaehes 
(-15 by 51 by 2-1 mm); shaft diameter. *4 iiudi 
d».4 mm»; shaft exten.sion beyoml laaly, 
?4 inch (10 mm). 

Net Weight: 1 * 2 OX (45 grams). 


1 

rv/r Won! j 

rrin 

301-S104 

1 Variable Delay Line .. 

VKKIiV 1 

$48.00 


NEW DISTRICT OFFICES 


In Septemix'r, the CJeneral Radio 
(’oinpany optMied two new sides offices 
Syracuse?. New York, and Orlando, 
Florida, for the convenience of our many 
customers in these areas. 

rite Syracuse ()lfice i.s managed by 
Feo .1. (*hainb(M'lain, formerly of our 
New York District Office, 'fhe Syracaisc 

addre.ss: 

(leneral Radio (’ompany 
Rickard Building 
Fast iMolloy Road 
Syracuse 11, New York 
'rel(*phone: (JFenvit‘w 4-0323 
In b'lorida, I he matiager is John C. 
llehl, formt'rly of the Washittgton Dis- 
Irict Office. The Orlando addre.ss: 
(leneral Radio C’ompany 
113 Fast (\donial Drive 
Orlando, Florida 
'relephone: ( i.\rd(‘n 5-4li7I 


Both men hold engineering degrees 
and have sL*veral years’ experience with 
Oeneral Radio instrument.s, Itoth at the 
faettiry and in the field. They and their 
staff are prepared to give prompt tech¬ 
nical and commercial service lo our 
customers in the bu.sy indu.strial areas 
of upper Xew York State and Florida. 
Rl(*a.se feel free to make use of these new 
facilities if you are located in either of 
these areas. 



J. C. Held L. J. Chamberlain 
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Other Personnel Changes 
in Our Sales Offices 

KipliiiK Adams, formerly manager of 
our Philadelphia area office in Abington, 
Pa., has returned to our main office as 
Assistant to Sales Manager to aid in the 
administration of our growing mimber of 
district sales offices. His many ye^rs of 
sales experience in our district offices is 
a valuable asset in his new activity. 

John E. Snook, who for several years 
has been a sales engiiieer in our Philadel¬ 
phia Office, is now the manager. He is 
assisted by Carl \V. ALseii who was 


recently tmnsferred to this office from 
our main office. Our Philadelphia office 
is responsible for sales in the important 
industrial states of Pennsylvania and 
southern New Jersey. 

J. Peter Eadie has l)eeu transferred 
to our New York District Office from 
our main office at Concord, Ma.ss. He is 
responsible for sales coverage in the 
Ix)ng Island area. 

James L. I^anphear has re(;ently l>een 
transferred from our main office to our 
Washington, D.C., area office located in 
Silver Spring, Maryland. 


ERRATA 


Several errors of omission and com¬ 
mission in past issues have recently 
come to our attention. 


July-August, 1960 

Page 5 {Tunnel-Diode .\feasurrments) 
Equation (1), last term in denomi¬ 
nator of expression f(»r should be 


04rfCNCNT<AL Va-UKim CAMCiTOR aCSlSTAUCe 

tr jQ H i w o w mail aAcMct 



November-December, 1960 

PageUp Figure2. (Crystal Discriminafor) 
A ground was omitted from this dia¬ 
gram. Corrected diagram is shown here. 


April, 1961 

Page 14 (Type 1120 Frequency Standards) 
Net weights given are too low. Cor¬ 
rected values are Type 1120-A, 275 
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pounds (125 kg); Type 1120-AII, 325 
pounds (148 kg). 

May, 1961 

Page H, Figure 12. (Type tlSO-A Digital 
Tittle and Frequency Meter) 
llie timing diagram for the counting 
and storage decade is not too clear and 
containetl some errors. The diagram 
shown herewith should Im? used. 


T1-a. T 

fi 

In the first column on this page, this 
time sequence is descril>ed. Item 1 
should read: After a 250-fuse(? delay, the 
storage units are ... 

Page t9, SensiiivUy Specijicalion 
The sensitivity as given Is 0.25 volts 
rms. This is the worst case, and the 


instrument’s sensitivity is 100 milli¬ 
volts up to 3 Me, rising to 0.25 volts 
at 10 Me. 

Page 20, Price Table 
The first two items should read ‘Tn- 
cluding Type 1130-Pl Coupling Unit 
..(Please note that the Type 1 130-Pl 
IS not fi complete time-base unit and must 
l>e fed from an external oscillator.) 

July, 1961 

Page 9 (RC Null Circuits) 

The tuning law of the circuit used 
in the Type 1232-A Tuned Amplifier 
and Xull I>etector and its dual is in¬ 
correct. It should read: 

_ _ 1 _ 

” ffC' Vd + 2K)a(l - a) 
Page 10 (Transfer Voltage Ratio) 

In the next to last sentence, “ . . . (or 
a real Zn) . . .** should read ‘* . . . (or 
a real zn) . . P 


I 


K. L. NYAAAN 

Karl Ijiuri Xyman, of the firm K. L. Xyman, of Helsinki, di<?d on August 
27th. Mr. Xyman ha.s repre-stMitiKl the (Jencral lladio Company in Finland 
for more than twenty years. His loss will be keenly felt by his many friends 
in Kurr)pe and in the (icneral Hadio organization, l>oth in the United States 
and ovcrsciis. 

'Fhe K. L. Xyman firm continues as GlUs exclusive representative in 
Finland under the capable dire<‘tion of Mi*s. Xyman who for many years has 
been closely a.ss(K*iated with all phast^s of the firm’s operation. 
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